Effects of intravitreally and intraperitoneally injected atropine on two types of experimental myopia in chicken.
Atropine, a non-selective muscarinic receptor antagonist, is currently the most potent agent used to prevent myopia in animal models and children. However, the ocular target tissues are not well defined. To learn more about the effect of atropine on experimental myopia, atropine was applied both intravitreally and systemically (intraperitoneally) to chickens wearing either negative lenses or light diffusers. Furthermore, the effect of ipsilateral intravitreal atropine on myopia development in the saline-treated fellow eye was studied. Monocular intravitreal injections of atropine were performed daily for a period of 4 successive days, starting at day 8 post-hatching. Fellow eyes received saline injections. Chicks were fitted with -7D lenses, either over the atropine-injected eyes only (unilateral "lens-induced myopia (LIM)"), or over both eyes (bilateral LIM). Other groups of chicks were fitted with translucent diffusers over the atropine-injected eyes (unilateral "form deprivation myopia (FDM)"). Finally, atropine was intraperitoneally injected for 4 days in chicks that wore monocularly -7D lenses. Refractive errors (RE) were measured with infrared photoretinoscopy and axial length (AL) with A-scan ultrasonography. Atropine prevented development of myopia in both unilateral LIM and FDM in a dose-dependent fashion. Fifty percent inhibition of myopia was observed at a dose of 25 microg (unilateral LIM) or 90 microg atropine (bilateral LIM) and complete inhibition at 750 microg; in unilateral FDM, 50% inhibition occurred at 2.5 microg and almost 100% inhibition at 250 microg. Interestingly, at the highest dose of atropine (2500 microg), the treated eyes became even more hyperopic compared to the saline-injected contralateral eyes with normal visual experience. In the bilateral LIM model, atropine suppressed development of myopia in both the treated and the saline-injected control eye. However, about 8.3 times higher doses were necessary to achieve comparable contralateral suppression. Since this ratio is lower than the vitreous volume to blood volume ratio (about 1:23 in young chicks), it seems unlikely that systemic dilution of the intravitreally injected drug can fully account for the contralateral suppression. Intraperitoneal injection inhibited myopia development only at the highest dose (2500 microg) but, strikingly, this inhibition was still less when the same dose was provided through the vitreous of the fellow eye. Both eyes seem to be coupled by a yet unknown, perhaps neuronal pathway. Estimations of the scleral concentrations of atropine after intravitreal injection are compatible with the assumption that the suppression of myopia by atropine occurs by direct inhibition of scleral chondrocytes.